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Linear h t e n n a s  i n  Lossy Media. L. De S c o t t  
Work is continuing on s i n g l e  antennas, i n su la t ed  l i n e a r  antennas, and coupled 
antennas immersed i n  homogeneous i s o t r o p i c  media. Experimental v e r i f i c a t i o n  of t h e  
PEP theory as appl ied  t o  antennas immersed i n  cool, collision-dominated labora tory  
plasmas i s  being planned. 
d i s t r i b u t i o n s  f o r  bare  antennas i n  t h e  plasma is  i n  progress. 
The equipment design t o  measure t h e  cur ren t  and charge 
Equipment has been designed and constructed t o  measure t h e  electrical  proper- 
ties of l i n e a r  i n s u l a t e d  antennas with varying electrical lengths ,  i n s u l a t i o n  dia- 
meters, i n s u l a t i o n  d i e l e c t r i c  cons tan ts ,  i n  var ious  e f f e c t i v e l y  i n f i n i t e  l o s s y  media. 
Preliminary inves t iga t ions  are i n  progress. 
The PEP method of s o l u t i o n  has been used t o  c a l c u l a t e  t he  self and mutual im-  
pedance f o r  p a i r s  of d ipoles  i n  air and compared with a d 3 a b l e  measured da ta  wi th  
exce l l en t  agreement. 
media are i n  progress.  
Fur ther  t h e o r e t i c a l  ca l cu la t ions  for coupled d ipo le s  i n  lossy  
Experimental i nves t iga t ions  are i n  progress f o r  two coupled monopoles immersed 
i n  e f f e c t i v e l y  i n f i n i t e  l o s sy  media having a range of electrical lengths  of  Bh < - TI 
wi th  spacings $d - < B i n  media f o r  a / $  c 1. 
have been completed and t h e  da t a  are cu r ren t ly  being reduced. 
F i e ld  measurements on these  antennas 
Theore t ica l  and Experimental S tudies  on an Antenna i n  a Magnetoplasma. Bharathi Bhat. 
The experimental i nves t iga t ion  of t h e  impedance behavior of  a s h o r t  c y l i n d r i c a l  
antenna i n  a lossy  magnetoplasma is near  completion. 
designed and f ab r i ca t ed  which incorpora tes  an extremely durable d i r e c t l y  heated 
cathode as w e l l  as an a u x i l i a r y  anode. 
A new discharge tube has  been 
I 
Frequency measurement techniques have been 
refined. 
experimentation so t h a t  measured da ta  can be reduced and p l o t t e d  immediately. 
A small, e f f i c i e n t ,  programmable c a l c u l a t o r  is used during t h e  course of 
This 
approach e l imina te s  some uncer ta in ty  and a f fo rds  t h e  experimenter t h e  opportunity 
-2- . 
of more c lose ly  i n v e s t i g a t i n g  any i n t e r e s t i n g  phenomena o r  anomalies. 
cal po r t ion  of t h i s  i n v e s t i g a t i o n  is  concerned wi th  t h e  formulation and numerical 
s o l u t i o n  of an i n t e g r a l  equation f o r  t h e  d i s t r i b u t i o n  of cu r ren t  on an i n f i n i t e  
t ubu la r  antenna immersed i n  a magnetoplasma, 
s tudy  inc lude  t h e  use of the  s h o r t  c y l i n d r i c a l  antenna as an r . f .  probe f o r  de te r -  
mining e l e c t r o n  dens i ty  and c o l l i s i o n  frequency i n  t h e  ionosphere. 
The t h e o r e t i -  
The p r a c t i c a l  app l i ca t ions  of t h i s  
Antennas i n  I s o t r o p i c  Plasmas. D. H. Pre i s .  
Considerable e f f o r t  is requi red  on a l l  real is t ic  a spec t s  of t h e  condi t ion  a t  
t h e  boundary between a source and a plasma and it  is clear t h a t  t h e  a p p l i c a t i o n  of 
accu ra t e  shea th  condi t ions  t o  source problems has ba re ly  been attempted. It is 
necessary t o  obta in  a b e t t e r  approximation t o  the  physics of t h e  antenna-plasma 
i n t e r f a c e .  
i s  underway. The a c t u a l  boundary conditions t o  be used may have t o  be i n f e r r e d  
A review of t h e  previous work as w e l l  as new research  i n t o  t h i s  area 
through experimental measurements. 
d i s t r i b u t i o n s  of bare  antennas i n . i s o t r o p i c  plasmas may provide valuable i n s i g h t s .  
Future measurements of admittance and cu r ren t  
The F i n i t e  Cy l ind r i ca l  Antenna i n  a Warm, I s o t r o p i c  P l a  . M. Vlachos. 
P resen t ly  t h e  research e f f o r t  i n  t h i s  area is  concerned wi th  t h e  f i n i t e  
c y l i n d r i c a l  antenna ( i . e a s  both f i n i t e  l eng th  and r a d i  and p a r t i c u l a r  emphasis 
is being placed upon those  plasma phenomena which de te  e its driving-point ad- 
mittance and d i s t r i b u t i o n  of cur ren t .  It w a s  decided t o  Snclude e lec t ron-neut ra l  
c o l l i s i o n s  i n  t h e  k i n e t i c  theory plasma model (even tho this does considerably 
complicate t h e  mathematics) because the  r e s u l t i n g  theory may be more r e a d i l y  com- 
pared t o  previous theo r i e s  and experiments and i t  w i l l  be more use fu l  t o  those  
concerned with r e f .  plasma d iagnos t ics .  The e l e c t r i c a l  s h o r t  c y l i n d r i c a l  an- 
tenna is cu r ren t ly  under i n v e s t i g a t i o n  and t h e o r e t i c a l  r e s u l t s  w i l l  be compared 
-3- . 
t o  o the r  t h e o r e t i c a l  and experimental work. 
w i l l  be extended t o  include longer antennas. 
It is expected t h a t  t h i s  i nves t iga t ion  
A Short  Cy l ind r i ca l  Antenna as a Diagnostic Probe f o r  Measuring Co l l i s ion  Frequen- 
cies i n  a Collision-Dominated, Non-Maxwelli-an Plasma. L. D. Sco t t  and B. Ram Rao. 
A t  t h e  F a l l  1970 IEEE/URSI Symposium on Elec.tromagnetic Theory he ld  a t  Columbus, 
Ohio on September 14-17, 1970 D r s .  Larry D. S c o t t  and B. Rama Rao received the  award 
f o r  t h e  b e s t  paper of t h e  year  f o r  t h e i r  paper "A Short Cy l ind r i ca l  Antenna as a 
Diagnostic Probe f o r  Measuring Co l l i s ion  Frequencies i n  a Collision-Dominated, Non- 
Maxwellian Plasma" (IEEE Transactions,  AP-17, 777, November 1969) which reported on 
work supported by t h i s  Grant. 
The s t a f f  now supported i n  p a r t  by t h i s  g ran t  includes two post-doctoral re- 
search  fellows, D r s .  L. D. S c o t t  and D. H. P r e i s ,  and m a  part-time s tuden t s ,  Miss 
Bharathd. M. Bhat and M r .  Michael Vlachos. 
The unexpended balance remaining t o  t h e  c r e d i t  of th is  g ran t  as of  August 31, 
1970 w a s  $6,204.59. 
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